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* There is no established and validated single test that can
diagnose NCSE

* Reference standard is inferred from multimodal data: all
clinical, para-clinical, EEG, laboratory, neuroimaging,
therapeutic response, and final outcomes

Leitinger M, Lancet Neurol 2016



@ EEG Correlates of NCSE

« EEGvalueisindispensable in diagnosis of NCSE and
distinguish non-epileptic events

« Ifthe clinical presentation exceeds what can be expected
from investigations this delineates a “clinical-investigational
mismatch” which should prompt an immediate EEG to identify
and treat any seizure activity or SE

Leitinger M, Epileptic Disorders 2025
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At least 2 unequivocal, sequential changes in frequency, morphology or
location defined as follows:

* Frequency: 22 consecutive increases or decreases of 20.5 Hz, (e.g., 2
- 2.5t0 3Hz,or3 > 2to 1.5 Hz)

* Morphology: =22 consecutive changes to a novel morphology

* Location: sequentially spreading into or out of =22 different standard 10-
20 electrode locations

 NOTE:

 if evolving and >10s: it’s a seizure.

* If evolving, 0.5-10s and reaches >4 Hz, it’s a BIRD (definite due to evolution)
* If evolving, <10s and never >4 Hz, just use the modifier “evolving”, e.g., “very brief evolving RDA”

Hirsch LJ, ACNS Guideline, J Clin Neurophysiol 2021
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Terminology

Electrographic Seizures + Clinical =
Electoclinical Seizure (ECS)
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* Electroclinical seizure (ECSz): any EEG pattern with either

A) Definite clinical correlate time-locked to the pattern (of any duration),
OR

B) EEG and clinical improvement with a parenteral ASM

* Electroclinical status epilepticus (ECSE)

Hirsch LJ, ACNS Guideline, J Clin Neurophysiol 2021
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* A pattern that does not qualify as definite ESz or ESE

* There is a reasonable chance that it may be contributing to impaired
consciousneess, causing other clinical symptoms, and/or contributing to
neuronal injury

* Examples of pattern: PDs, RDA, SW not yet fulfiling the NCSE criteria

Leitinger M, Epileptic Disorders 2025
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* Adiagnostic trial with IV ASM to assess EEG and clinical response as
a criterion for definite NCSE or possible NCSE

* EEG response: |[IC-free EEG interval =23 times the longest prior
sponatneous lIC-free interval, minimum 1 continuous min

* Clinical response: improvement by =1 step on a newly created NCSE
response scale (NRS) or time-locked improvement of ictal focal deficit

Leitinger M, Epilepsia 2023
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a Diagnostic IV ASM Trial

LEV VPA LCM PHT
Starting dose (mg/kg) 40 30 6 15 10
Administration time (min) ) ) 10 15 15+

With additional boluses up to a max dose
of (whichever is lower)

Max total loading dose (mg/kg) 60 40 8 20 20
Max total loading dose, absolute (mg) 4500 3000 600 1500 1500
Special measures EKG EKG

monitoring monitoring

Modified from Leitinger M, Epilepsia 2023
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for a Diagnostic IV ASM Trial

Midazolam Diazepam Lorazepam Clonazepam

If there is no EEG response, give incremental doses (same as starting doses) every 2-3 min (under EEG
and clinical monitoring) up to a maximum dose of (whichever is lower)

Max dose (mg/kg) 0.2 0.25 0.1 0.05

Max dose, absolute (mg) 5 20 2.5 1.25

Leitinger M, Epilepsia 2023
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(A) IV ASM

EEG: EEG:
IIC prevalence 100 % IIC prevalence 100 %

Prevalence 100%, no naturally
occurring interruptions:
A TR EEG-RESPONSE to IVASM—> pattern
o 1 2 . 4 0 & 7 8 e 0 1o 6 130 san 130 0 1o o 1o 20 g 20 a3 Mein disappears totally for
m at least 1 continuous min

Medically induced break: IIC
pattern disappears totally for

21 continuous min

IV ASM

EEG: EEG:
IIC prevalence 60 % [IC prevalence 60 %

(B)

Prevalence 60%, longest naturally
occurring interruption is 15 min:
EEG-RESPONSE to IVASM—>
| I — ;le 14Io u:m e | S pattern disappears totally for
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° ®» ¥ % “”. w7 “. 0w b 1R w10 .m OB i at least 45 continuous min

(at least 3 times 15 min)
Medically induced break: IC

Naturally Naturally pattern disappears totally for Naturally
occurring gap of occurring gap of >45 continuous min

e
S ASmin l.e. 23 times 15 min

occurring gap of
12 min

Leitinger M, Epilepsia 2023
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Level 10: Normal

S

Level 9: Speaks or writes words with clear sense, oriented to
person, year, and city or region, but behavior or performance
different than normal

Level 8: Speaks or writes words with clear sense, but disoriented
to person, year, and city or region

Level 7: Speaks or writes words or syllables, incomprehensible
or confused

Level 6: Follows commands (verbally or by demonstration) (e.g.,
open/close eyes, raise arms, say “1, 2, 3")

Level 5: Directed gaze to examiner (or responsive vertical eye
movement in locked-in syndrome), does not follow any
commands (neither verbal nor by demonstration)

Leitinger M, Epilepsia 2023
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=4 Recommendation
Response to diagnostic IV ASM trial

Clinical suspicion of NCSE

EEG: possible electrographic SE

In patients who have already impaired alertness
or are at risk of respiratory depression

Benzodiazepine trial Non-benzodiazepine trial

In small incremental bolus doses First choice: MIDZ

every 2 to 3 min under EEG Alternatives: LZP, CZP, DZP
and clinical surveillance

The “fast four: LEV. VPA, LCM. BRV Initial dose is two thirds to three
' ! ’ ’ uarters of maximum dose,
If the fast four not available: FOS N

administered at specific rate under
If the only available ASM: PHT, PHB EEG and clinical surveillance

In case of failure

In case of failure
k 4

Maximum dose

r

Maximum dose

2nd non-BDZ

In case of failure

In case of failure

Minimum observation times

At least one step improvement A definite time-locked

No lIC three times the longest prior spontaneous IIC-free
on the NCSE response scale (NRS) improvement in a focal deficit

interval (if any), but minimum of one continuous min

In comatose
patients

In noncomatose: background rules*®

/

EEG response

OR

Clinical response

Leitinger M, Epilepsia 2023
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Algorithm for patients with clinical suspicion of NCSE

EEG AND CLINICAL RESPONSE

IWHHH Hdbms

For all patterns: at least 10 continuous minutes or at least cumulative 12 minutes of any 60 minute recording

No subtle motor or non-motor signs Subtle motor signs Periodic non-motor symptoms
I e.g. perioral jerking e.g. periodic light flashes (historyl)
INVESTIGATE EEG FOR: INVESTIGATE EEG FOR:
Epileptiform discharges >25/10s Time-locked clinical correlate _
— . m
& (i.e. >2.5Hz) YES: ECSE no O
= | | YES: ESE No f =
v
: i :
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% . 1s Periodic, rhythmic, 3
] or SW —
8‘ 1s Jerk 8_
L v
= v o : =
© _ NO Ictal interictal continuum (IIC) &
n I”U:ESHGFTE Hzilres synonym: possible electrographic SE 1
E Evolution in frequency, Periodic, rhythmic, =
o 1 or SW =
7 morphology, OR location DIAGNOSTIC IV ASM TRIAL =
o YES: ESE °
= s
@ @
w w

YES: ECSE

- EEG response only:  possible electroclinical SE, wait 24h
for dlinical response

- Clinical response only: re-evaluate

- Mo EEG, no clinical response still IIC, try next ASM

Leitinger M, Epileptic Disorders 2025
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* cEEG monitoringis indispensible for diagnosis of NCSE

* Seizure burden is independently associated with unfavorable
outcome

* A diagnostic IV ASM trial is recommended in patients with
possible NCSE
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